Sixty-one noncredible patients (as documented by psychometric and behavioral criteria) scored significantly below 25 controls and 88 credible clinic patients with no motive to feign on most RAVLT scores, including added indices of implicit and "automatic" memory. A combination of true recognition (i.e., recognition minus false positives) + implicit memory score (i.e., the number of word stems completed with RAVLT items) + "automatic" memory score (i.e., the number of correct temporal order judgments) ≤22 was associated with 75.7% sensitivity with specificity at 91.5%. However, sensitivity was nearly as high when scores available from the standard RAVLT administration alone (i.e., no word stem or temporal order trials) were combined. Specifically, a cut-off of ≤12 for true recognition (recognition minus false positives) + primacy recognition (i.e., number of words recognized from the first third of the test) was associated with 73.8% sensitivity at 90% specificity. These results indicate that combined indices of recognition memory from the RAVLT are effective in identifying noncredible memory performance in "real world" samples and are modestly superior to the 67.2% sensitivity obtained with the standard recognition score.
that patients may be learning about these measures either directly through the library (Tan, Slick, Strauss, & Hultsch, 2002) , internet searches (Ruiz, Drake, Marcottee, Glass, & Van Gorp, 2000) , and/or through coaching by attorneys (Essig, Mittenberg, Petersen, Strauman, & Cooper, 2001 ). Many authors have recommended that standard cognitive tests be adapted for measurement of effort to enhance economy of test administration (i.e., tests serve "double duty"; Bernard, Houston, & Natoli, 1993; Meyers, Morrison, & Miller, 2001; Meyers & Volbrecht, 2003; Sherman, Boone, Lu, & Razani, 2002) , to provide additional validity checks throughout the test battery (Meyers et al., 2001; Meyers & Volbrecht, 2003) , and to better circumvent attorney attempts to coach patients on effort measures.
Several studies have appeared regarding the effectiveness of a commonly used verbal memory measure, the Rey Auditory Verbal Learning Test (RAVLT), for detecting noncredible performance (reproduced in Tables 1 and 2 ). These investigations have consistently shown that, when compared to credible brain injured patients, individuals feigning cognitive impairment suppress performance on the recognition trial (Binder, Kelly, Villanueva, & Winslow, 2003; Binder, Villanueva, Howieson, & Moore, 1993; Chouinard & Rouleau, 1997; Greiffenstein, Baker, & Gola, 1994; Greiffenstein, Gola, & Baker, 1995; Haines & Norris, 2001; Inman & Berry, 2002; Meyers et al., 2001) , with some evidence showing a higher rate of failure in recognizing words recalled at least three times on the learning trials (Suhr, Tranel, Wefel, & Barrash, 1997) . However, findings regarding whether credible and noncredible subjects differ on remaining RAVLT variables have been inconsistent, with some authors reporting that individuals simulating memory impairment suppress performance on learning trials (Greiffenstein et al., 1994; Greiffenstein, Baker, & Gola, 1996; Haines & Norris, 2001; Inman & Berry, 2002; Suhr et al., 1997) and free recall either after a distractor or an extended delay (Binder et al., 2003; Greiffenstein et al., 1994; Inman & Berry, 2002; Suhr et al., 1997) , fail to display a primacy effect (Bernard, 1991; Haines & Norris, 2001; Suhr et al., 1997; Suhr, 2002) , and commit more false positive errors on the recognition trial (Suhr et al., 1997) , although others have failed to replicate these findings (cf. Binder et al., 1993; Chouinard & Rouleau, 1997; Greiffenstein et al., 1994; Inman & Berry, 2002) . The discrepancy in findings across investigations may be at least partially due to the use of simulators (i.e., volunteers instructed to fake) in some studies, rather than "real world" noncredible patients.
One purpose of the present study was to compare a wide range of RAVLT scores in a large sample of individuals in civil or criminal litigation or attempting to secure disability compensation, who had also been documented to show suspect symptoms on psychometric and behavioral criteria, against that of controls and neuropsychology clinic patients not in litigation or attempting to obtain disability payments.
A second purpose of the current study was to examine whether indices of implicit or "automatic" memory added to the standard administration of the RAVLT would enhance test sensitivity in detecting suspect memory performance. Implicit memory is demonstrated in amnesic patients by the appearance of priming of target information through prior exposure (similar to a "practice effect"), despite lack of explicit recall for any of the learning episodes, and has been studied through word stem completion paradigms in which subjects are instructed to complete stems from novel and previously presented words (Graf, Squire, & Mandler, 1984) . Evidence for memory of the previously presented material is measured by the number of previously presented words used to complete the stems as well as reduced response latency on Table 2 Means and standard deviations on demographic and RAVLT variables from stimulation studies Simulation studies Bernard (1990) 
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Chouinard and Rouleau (1997) Flowers et al. (1996) Meyers et al. (Shum, Jamieson, Bahr, & Wallace, 1999; Vakil, Jaffe, Eluze, Groswasser, & Aberbach, 1996) , raising the possibility that these implicit memory paradigms could be used to detect suboptimal performance. In addition to priming effects, other types of information can be encoded "automatically" as opposed to explicitly, such as knowledge of temporal order, frequency of occurrence, and spatial location (Hasher & Zacks, 1979) . Temporal order memory can be assessed through presenting words and subsequently: (1) showing the words in a scrambled order and instructing subjects to rearrange words in order of original presentation, (2) showing the words in pairs and instructing subjects to report which word in each pair came before the other, or (3) presenting individual words and requesting subjects to report in which quadrant of the list the words appeared (Vakil & Blachstein, 1994) . Just as implicit memory appears to be preserved in brain injury, incidental temporal order knowledge may also be spared in a head injured population (Vakil, Blachstein, & Hoofien, 1991) , potentially enabling this measure to also effectively identify symptom feigning. Measures of temporal order memory have been successfully incorporated into RAVLT administration (Vakil & Blachstein, 1994) .
It was hypothesized that the noncredible patients in this study would perform more poorly on RAVLT variables than controls and clinic patients without motive to feign, especially on the recognition trial, and that noncredible patients would also perform more poorly than the other two groups on measures of implicit and automatic memory involving RAVLT variables.
Method

Subjects
The sample consisted of 174 individuals segregated into three groups: (1) noncredible patients, (2) clinic patients with no motive to feign/exaggerate cognitive deficits, and (3) controls. The demographic characteristics of each group are shown in Table 3 . All patients were fluent in English and most were native English speakers. Recruitment procedures and inclusion criteria are described below.
Noncredible patients
The noncredible group totaled 61 individuals referred for neuropsychological evaluation at Harbor-UCLA Medical Center or the private practice of the first author. All subjects were in litigation or pursuing disability benefits for their impairments such that they could potentially obtain secondary gain from a poor performance. All were outpatients and fully independent in activities of daily living.
To be included in the suspect effort group, each subject had to show noncredible performances on at least two non-RAVLT psychometric measures used to detect suboptimal effort and at least one behavioral criteria. The specific requirements used to identify noncredible performance are presented in Table 4 . In addition, all subjects met Slick, Sherman, and Iverson (1999) criteria for probable malingered neurocognitive dysfunction (with the exception of 13.6 ± 2.5 (9-20) 13.1 ± 2.7 (7-21) 13.4 ± 1.8 (11-16) Gender (m/f) 32m/29f 42m/46f 16m/9f RAVLT Trial 5 7.9 ± 2.7 (2-13) 10.8 ± 2.6 (4-15) 12.1 ± 2.4 (7-15) Total (1-5) 31.9 ± 10.3 (7-55) 42.8 ± 8.9 (22-63) 47.5 ± 8.4 (29-61) Trial 7
5.2 ± 2.9 (0-10) 8.4 ± 3.3 (0-15) 10.0 ± 3.3 (5-15) Trial 8
4.3 ± 2.8 (0-12) 7.9 ± 3.4 (0-15) 9.8 ± 4.1 (2-15) Recognition 7.7 ± 3.3 (0-13) 12.9 ± 2.3 (4-15) 13.0 ± 1.7 (9-15) False positive error 2.0 ± 3.5 (0-24) 1.2 ± 1.7 (0-10) 1.1 ± 1.5 (0-5) True recognition 5.8 ± 4.8 (−16-13) 11.6 ± 3.1 (−4-15) 11.9 ± 2.5 (4-15) Primacy recall 10.0 ± 4.9 (0-23) 15.7 ± 4.0 (4-23) 16.9 ± 3.8 (9-22) Primacy recognition 2.7 ± 1.4 (0-5) 4.6 ± 0.8 (2-5) 4.6 ± 0.7 (3-5) Recency recall 14.9 ± 4.2 (4-24) 15.6 ± 3.9 (6-25) 17.9 ± 3.1 (10-23) Recency recognition 2.5 ± 1.
Implicit/automatic memory Stem 2 5.8 ± 2.2 (1-10) 8.4 ± 2.5 (2-12) 9.2 ± 2.2 (4) Stem 2 time 75.8 ± 47.9 (22-240) 43.3 ± 27.3 (14-152) 32.8 ± 23.8 (14-121) Timedif 5.6 ± 47.5 (−184 to 167) 10.1 ± 22.7 (−59 to 79) 11.6 ± 19.4 (−13 to 88) Temporal order 6.9 ± 3.0 (0-12) 9.7 ± 3.1 (3-23) n/a RAVLT combination score 29.6 ± 6.4 (3-48) n/a * RAVLT combination score = true recognition + primacy recognition. * * Implicit memory combination score = true recognition + Stem 2 + temporal order. criterion D given that the presence of somatoform disorder cannot be ruled out). Presenting diagnoses are tabulated in Table 5 .
Clinic patients with no motive to feign/exaggerate cognitive deficits
The brain injury group consisted of 88 patients seen for neuropsychological evaluation at Harbor-UCLA Medical Center. Patient diagnoses are represented in Table 5 . Subjects were excluded if chart review revealed that they were involved in litigation or attempting to obtain disability compensation for their symptoms; 21 subjects were currently receiving disability compensation but the referral for testing was unrelated to compensation issues. No subject met criteria for assignment to the noncredible group (i.e., Table 4 ). Additional exclusion criteria included DSM-IV criteria for dementia or WAIS-III/WAIS-R FSIQ <70.
Controls
The control group totaled 25 healthy individuals who volunteered to participate in research projects at Harbor-UCLA Medical Center. Subjects were excluded from the study if they Total score < 33 Iverson and Franzen (1994) Digit span Age-corrected scaled score ≤ 4 Iverson and Franzen (1994) Behavioral criteria (1) Pattern of neuropsychological impairment not consistent with medical or psychiatric condition (e.g., bilateral markedly impaired finger tapping speed after mild, focal left hemisphere stroke) (2) Severity of neuropsychological impairment not consistent with medical or psychiatric condition (e.g., dementia after mild traumatic brain injury) (3) Markedly inconsistent responses during testing session, or patient observed executing a behavior he/she claimed he/she could not do (e.g., claims cannot read any words, but on the Stroop interference task, makes errors in which the stimulus word is read) (4) Marked inconsistency between neuropsychological scores and activities of daily living (e.g., severely impaired scores but lives independently, handles own finances, drives, etc.) (5) Marked inconsistency in postinjury/illness neuropsychological scores across separate testing evaluations (e.g., marked drop from average to impaired [<2nd percentile] on identical tests) (6) Implausible self-reported symptoms (e.g., post-injury/illness that now sees letters upside down and backwards, cannot see through glass, etc.) (7) Major contradictions between self-report of symptoms, medical records, and observed behavior including surveillance (e.g., braced self against wall when walking in office, but shown on surveillance tape running across a street to avoid car traffic) (8) Noncredible findings on neurologic or other medical exam reported the presence or history of significant psychiatric, neurologic, or substance abuse disorder.
Procedures
The RAVLT was administered as a part of a larger neuropsychological battery in a standard manner consisting of five learning trials, presentation of a distractor list, recall after the distractor list, 30-min delayed recall, and recognition as measured through circling of target words from a paragraph read by the patient (Chouinard & Rouleau, 1997; Flowers, Sheridan, & Shadbolt, 1996; Greiffenstein et al., 1994; Lezak, 1995) . After administration of the recognition trial, subjects were presented with a page with 12 three-letter word stems derived from an alternative RAVLT list (list C; Lezak, 1995) . Subjects were instructed:
Complete each word stem with the first word that comes to mind, working as quickly as you can.
After completion of this first word stem trial, subjects were instructed to complete a second set of 12 three-letter word stems derived from standard (i.e., list A) RAVLT items. The list was limited to 12 items because the remaining three RAVLT items either had stems which were too difficult to generate words alternative to RAVLT items (i.e., "cof" [fee], "hou" [se]), or in the case of "hat," the three-letter stem was the same as the target word.
Performances on the two word stem trials were timed. After completion of the second word stem trial, subjects were shown standard RAVLT (list A) words in pairs and given the following instructions: Number of words identified in the recognition trial that were from the final 1/3 of the list Index 1 (Suhr et al., 1997) Failure to identify a word on the recognition trial that had been recalled at least three times during learning trials Index 2 (Suhr et al., 1997) Failure to identify a word on the recognition trial that had been recalled during trial 8 Stem 2
Number of RAVLT words produced on word stem part 2 Stem 2 time Time to complete word stem part 2 Timedif Time to complete Stem 1 minus time to complete Stem 2 Temporal order Number of correct responses on temporal order When I read you the words from the word list, I always read them in the same order. I want you to look at each pair of words and circle the word that came before the other word when I read you the list.
(Initially subjects were given the RAVLT words in random order and instructed to re-write the words in their correct temporal order, but too many of the suspect effort subjects stated that they could not execute the task, necessitating a change in test format to forced choice.) Scores used for analysis are reproduced and defined in Table 6 . (Actual word stem stimuli and temporal order pairings are available from Dr. Boone.)
Results
No significant differences on demographic variables (age, education, gender) were found between noncredible subjects, clinic patients, and controls.
The majority of RAVLT scores were not normally distributed in the clinic patients and controls, necessitating use of nonparametric statistics. Within the control group, age was only significantly correlated with false positives (r = .430, P = .032) and true recognition (r = −.422, P = .035), but even for these two variables, age accounted for less than 20% score variance. Within the clinic sample, age was significantly related to eight variables (Trial 5, r = −.284, P = .007; total 1-5, r = −.310, P = .003; Trial 7, r = −.356, P = .001; Trial 8, r = −.317, P = .003; recognition, r = −.265, P = .013; true recognition, r = −.284, P = .007; primacy recall, r = −.312, P = .003; and recency recognition, r = −.216, P = .044), but again age only accounted for at most 13% of score variance on these measures. In the suspect effort group, age was positively correlated with recognition (r = .279, P = .029) and Stem 2 time (r = .263, P = .043), but amount of shared variance was <10%.
In controls, education was not significantly correlated with any RAVLT scores, while in the clinic patients, education was unexpectedly negatively correlated with recognition (r = −.247, P = .020) and true recognition (r = −.220, P = .040), as well as Stem 2 time (r = −.289, P = .007), and recency recognition (r = −.266, P = .012), however, education accounted for <10% score variance. In the suspect effort patients, education was significantly related to five variables (total 1-5, r = .304, P = .017; recognition, r = .261, P = .042; true recognition, r = .337, P = .008; Stem 2, r = .351, P = .006; and Stem 2 time, r = −.488, P = .0001) but accounted for <24% score variance.
Comparisons of test performance between males and females within each of the three groups separately failed to reveal any significant gender differences.
The p-value used to identify significant group differences on the RAVLT variables was set at .01 to adjust for multiple comparisons. Significant group differences were detected for all RAVLT scores (Kruskal-Wallis analysis of variance, P < .006), with the exception of false positive (P = .325), timedif (P = .320), and Index 2 (P = .098). Post hoc Mann-Whitney U comparisons showed that noncredible patients performed significantly below both credible patients and controls on the remaining variables (P < .01), with the exception that suspect effort and credible patients did not differ on recency recall (P = .395), Index 2 (P = .058), false positive errors (P = .222), and timedif (P = .195). Suspect effort patients did not differ from controls on false positive errors (P = .21), timedif (P = .17), and Index 2 (P = .83). "Normal effort" patients and controls did not significantly differ on test variables (P >.02) with the exception of Stem 2 time (P = .005) and recency recall (P = .006), with patients performing more poorly than controls. In Table 3 are shown the means, standard deviations, and ranges for the various RAVLT variables across groups.
Cut-off scores for the RAVLT variables, based on visual inspection of the data to maximize sensitivity and specificity are shown in Tables 7a and 7b . Setting specificity at ≥90%, the highest sensitivity (67%) was obtained through the use of a cut-off of ≤9 on the recognition score, while 64% sensitivity was observed for true recognition ≤7 and primacy recognition ≤3. The next highest sensitivities (54%) were observed for recency recognition ≤2 and primacy recall ≤10. Various combinations of scores were examined in an attempt to increase sensitivity, however, most did not substantially increase true positives with the exception of two equations. True recognition + Stem 2 + temporal order ≤ 22 was associated with 75.7% sensitivity while maintaining 91.5% specificity. However, sensitivity was nearly as high when scores available from the standard RAVLT administration alone (i.e., no word stem or temporal order trials) were combined. Specifically, a cut-off of ≤12 for true recognition + primacy recognition was associated with 73.8% sensitivity at about 90% specificity.
Because of modest associations between demographic factors and RAVLT scores, no attempt was made to adjust cut-off scores based on these variables.
Positive and negative predictive values for cut-off scores for recognition, true recognition, primacy recognition, and the two combination scores at base rates of 15, 30, and 45% noncredible performance are shown in Table 8 . 
Discussion
Several previous studies (referenced in Tables 1 and 2 ) have suggested that RAVLT recognition trial performance in particular, but also various standard RAVLT scores (learning trials, total words learned, recall after interference, delayed recall, recognition, false positives), as well as unique parameters of RAVLT performance (serial position effects, number of words recognized from the first third of the list, etc.), may serve as effective identifiers of noncredible memory performance. The purpose of the current study was to examine the effectiveness of numerous standard and experimental RAVLT scores, including added measures of implicit memory (i.e., word stem completion) and automatic memory (i.e., temporal order judgments), in the detection of suspect effort in a large sample of "real world" noncredible subjects.
In the current study, 61 patients either in litigation or attempting to secure disability compensation and determined to be noncredible (as determined by "failed" performance on at least two non-RAVLT psychometric indices and "suspect" findings on at least one behavioral criterion) performed significantly worse on virtually all RAVLT scores as compared to 25 controls and 88 neuropsychology clinic patients not in litigation and not attempting to secure disability compensation. However, examination of classification rates through tabulation of sensitivity and specificity indices revealed that when the false positive rate was limited to ≤10%, only four scores achieved sensitivity values higher than 50%: recognition ≤9 = 67%, true recognition ≤7 = 64%, recency recognition ≤2 = 54%, and primacy recall ≤10 = 54%.
Through combining various test scores with recognition performance, sensitivity was increased by 10-12% over recognition performance in isolation, while maintaining false positives at ≤10%. A combination of true recognition (i.e., recognition minus false positives) Temporal order ≤3 8 .1 9 5 .8 n/a ≤4 1 3 .5 9 4 .4 n/a ≤5 2 7 .0 8 8 .7 n/a RAVLT combination score ≤5 2 7 .9 9 8 .9 100.0 ≤10 62.3 9 4 .3 9 6 .0 ≤11 65.6 9 2 .0 9 2 .0 ≤12 73.8 8 9 .8 9 2 .0 Implicit memory combination score ≤16 48.6 9 8 .6 n/a ≤19 56.8 9 4 .4 n/a ≤20 62.2 9 1 .5 n/a ≤21 67.6 9 1 .5 n/a ≤22 75.7 9 1 .5 n/a * RAVLT combination score = true recognition + primacy recognition. ** Implicit memory comination score = true recognition + Stem 2 + temporal order. + implicit memory score (i.e., the number of word stems completed with RAVLT items) + "automatic" memory score (i.e., the number of correct temporal order judgments) ≤22 was associated with 75.7% sensitivity with specificity at 91.5%. However, sensitivity was nearly as high when scores available from the standard RAVLT administration alone (i.e., no word stem or temporal order trials) were combined. Specifically, a cut-off of ≤12 for true recognition (i.e., recognition minus false positives) + primacy recognition (number of words recognized from the first third of the list) was associated with 73.8% sensitivity at about 90% specificity. The results of current study indicate that while the majority of RAVLT scores are associated with significant differences in performance between noncredible versus credible patients, most of these observations do not translate into effective classification of individual subjects. In fact, only measures incorporating recognition performance discriminate groups at an acceptable rate, with some recognition parameters more sensitive than others. In particular, results from the present study indicate that location of words within the original word list presentation modulates their value in identifying noncredible performance; words presented first appear to be more encoded than are later words, and therefore failure to recognize the initial words is less plausible than failure to recognize subsequent words.
Comparison of recognition trial performance in the noncredible patients from the current study against published data on other samples of "real world" suspect effort patients reveals highly similar performance. As shown in Table 1 , the mean recognition score of 7.70 (±3.32) in the current sample is within 1 point of the results reported by Binder et al. (1993 Binder et al. ( , 2003 , Chouinard and Rouleau (1997 ), and Greiffenstein et al. (1994 , 1995 , and 2 points below data published by Suhr et al. (1997) . The average recognition trial score across the 7 studies is 7.99 (7.85 when weighted for sample size), with a range of 6.77-9.9. However, the recognition trial results from 14 simulator samples, in which volunteers, usually college students, were instructed to feign cognitive complaints, are almost uniformly higher (mean = 10.1; mean weighted for sample size = 9.91), and also reveal a greater range (6.4-12.48) , than that observed in the "real world" samples. These data reinforce previously voiced concerns regarding the lack of generalizability of findings from simulation research Gillis, Rogers, & Bagby, 1991; Haines & Norris, 1995; King, Gfeller, & Davis, 1998; Nies & Sweet, 1994; Rawling & Brooks, 1990) and raise questions regarding the value of future simulation studies.
Various recognition formats are available for the RAVLT, including the paragraph version employed in the current study (Lezak, 1995) versus 50-and 30-word lists presented either auditorially or visually (Mitrushina, Boone, & D'Elia, 1999) . It is unknown whether the cut-off scores from the current study, obtained from the paragraph recognition format, will generalize to other recognition versions. However, the fact that the mean recognition scores reproduced in Table 1 , obtained on paragraph and list versions of the recognition trial, are similar across the "real world" samples would suggest that the cut-offs might be able to be imported for use in list recognition formats.
The logic behind the use of implicit memory measures in the detection of noncredible memory performance stems from the hypothesis that the general public is not likely to appreciate that implicit memory, as compared to explicit memory, is relatively preserved in brain injury. As a result, individuals feigning cognitive impairment are likely to overplay impairment on implicit memory tasks either through a high error rate or no reduction in response time when completing familiar versus novel stems. However, the few previous studies examining the use of implicit memory measures in the detection of feigned cognitive symptoms have generally not met with success (Haines & Norris, 2001; Wiggins & Brandt, 1988 ; for exception see Davis et al., 1997) . In fact, while implicit memory scores were worse in the noncredible patients in the current study, the difference was modest and the most effective implicit memory score was only associated with 30-40% sensitivity (at 90% specificity levels).
The current study appears to be the first to assess the usefulness of an "automatic" memory measure (i.e., recall of temporal order) in the detection of nonadequate effort. In fact, while noncredible patients performed significantly poorer than nonlitigating patients in reporting the correct order in which the RAVLT words had been presented, the measure was only associated with approximately 20% sensitivity at 90% specificity levels. Thus, as with implicit memory tasks, while assessment of temporal order memory may contribute to identification of suspect effect, it is markedly inferior to recognition memory indices. Measures of implicit memory and automatic memory raised sensitivity values when combined with recognition scores, but the modest increase would not appear to justify the added administration time for these supplemental trials.
All of the previous studies on RAVLT performance in "real world" noncredible patients (Binder et al., 1993 (Binder et al., , 2003 Greiffenstein et al., 1994 Greiffenstein et al., , 1995 Greiffenstein et al., , 1996 Suhr et al., 1997) have examined patients alleging mild traumatic brain injury/persistent post concussive syndrome (with the exception of four subjects in Chouinard & Rouleau, 1997) , whereas more than 50% of the current noncredible sample were claiming cognitive dysfunction from etiologies other than head trauma. The fact that a heterogeneous noncredible sample performed equivalently to homogeneous "suspect effort" mild brain injury groups suggests that the symptom fabrication patterns observed in noncredible mild traumatic brain injury patients generalize to other groups of patients with suspect symptoms. Similar findings were noted by Klimczak, Donovick, and Burright (1997) who noted no significant differences in cognitive sympton fabrication between subjects requested to feign traumatic brain injury versus multiple sclerosis.
Specificity rates in the current study were derived on a heterogenous sample of referrals to an outpatient neuropsychology clinic in a psychiatric department, and more than half of the sam- ple (53%) carried a psychiatric diagnosis (depression, anxiety, bipolar illness, or psychosis). Greiffenstein et al. (1995) reported that the specificity rate for true recognition (i.e., recognition minus false positives) ≤7 in a severe traumatic brain injury sample (as characterized by dense amnesia or coma of 48 h, admitting Glasgow coma scale ≤12, positive neurologic and/or CT findings) was 62% as compared to the 93.2% observed in our clinic patients. Similarly, Binder et al. (2003) reported that 92% specificity was achieved in their moderate to severe brain injury patients (posttraumatic amnesia >24 h, admitting Glasgow coma scale ≤12, and/or positive CT scan) using a recognition score cut-off of <6, whereas specificity of 93.2% was achieved in the current study with a recognition score <10. The Greiffenstein et al. (1995) and Binder et al. (2003) findings raised the possibility that the cutting scores found to be optimally effective in the current study may not be appropriate for differentiating noncredible patients from those with moderate to severe traumatic brain injury. However, examination of the nine patients in the current study who were inaccurately identified as noncredible false positives revealed that none of them carried a diagnosis of traumatic brain injury; three had psychotic disorders, two abused alcohol and/or drugs, two had strokes, one was depressed, and one had a right frontal tumor. Further, recalculation of the specificity rates for the recognition and true recognition for the psychiatric versus nonpsychiatric clinic patients separately revealed highly similar rates. Specifically, using the Greiffenstein et al. (1995) cut-off of ≤7 for recognition minus false positives or recognition <9, 96% of the psychiatric patients and 90% of the "neurologic" patients were correctly identified. However, it should be noted that patients who met criteria for dementia or had WAIS-III/WAIS-R FSIQ <70 were excluded from the present study. Thus, the cut-offs identified in the current study would appear to be accurate for use in a general neuropsychological clinic population, but should not be used if the differential diagnosis is between feigned symptoms versus dementia or mental retardation.
The lack of major correlation between demographic factors and RAVLT scores suggests that the cut-offs reproduced in this study are appropriate for use without adjustment for these factors. However, no subject in this study had less than 7 years of education, and illiterate patients will not be able to read the paragraph recognition stimulus. Additional research is necessary to document specificity values in a population with <7 years of education. Similarly, no subject in the current study was younger than 17 or older than 67, and while we did not detect a substantial age effect on RAVLT performance within this age range, whether patients younger than age 17 or older than age 67 have the same specificity rates as persons aged 17-67 requires investigation.
In conclusion, the results from the current study indicate that combined indices of recognition memory from the RAVLT are effective in identifying noncredible memory performance in "real world" samples.
